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Abstract 
The Energy Performance Certificates (EPCs) implemented, since 15 years ago, by the Energy Performance of 
Buildings Directive foster informed rental and buying decisions in order to achieve a more efficient real estate stock. 
In general, empirical evidence has found a positive relationship between prices and energy-performance stated in 
EPCs; nonetheless, in Spain, such correlation is very small in relation to other EU countries. Such finding is not 
surprising in a national context where EPCs are seen as mere requisites to accomplish in the transaction of real estate 
assets. Using stated preferences techniques, this paper tries to explore to which extend households know and 
understand what exactly is measured by EPCs and the economic and environmental implications derived from 
energy-efficiency, and finally, the repercussions of such elements over the willingness to pay for efficient buildings. 
Results suggest that in general people do not understand what is measured by EPCs nor the architectonic attributes 
that have an incidence of energy-performance. Such situation is aggravated in the case of elder and poor-educated 
people. Nonetheless, when people are informed about the repercussions of energy-performance using illustrative 
figures, then declare to be ready to pay for efficient homes. 
Keywords: Energy efficiency, energy performance certificates, contingent valuation  
 
Introduction 
Energy efficiency in buildings is an intangible attribute that results from the combination of both external (i.e. 
orientation) and internal elements. Even more, the different architectonic and technical attributes with an incidence 
in energetic performance may be hidden or have an indirect incidence. Overall, it makes difficult to assess this quality 
of buildings for non-specialists such as households. In order to break such obscurity (i.e. information asymmetry), 
the EU has promoted the universalization of energy labels in real estate by means of the Energy Performance Building 
Directive –EPBD- (2002/91/CE; 2010/31/UE). This policy promotes energetic-informed real estate transactions, 
under the hypothesis that energy efficient premises will be prioritized by their demand in form of both occupation 
rates and prices, promoting in that way new and renewed sustainable buildings. This paper tries to explore whether 
households are ready to pay when they are informed on the economic and environmental implications of energy 
efficiency in homes. 
In Spain the late transposition of EPBD (RD 314/2006, RD 1027/2007; RD 235/2013) occurred precisely in the 
timespan of one of the longest real estate crisis, characterized by the absence of energy efficient building 
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completions where to observe consumers' preference. For that reason, in this paper, we use contingent valuation 
to determinate willingness to pay for efficient apartments.  
The remaining of the paper is organized as follows: first, a literature review is offered, in the second section the 
methodology an case study is explained, in the third section the results are discussed and in the concluding section 
the findings are framed in the wider perspective of public policy. 
 
Literature Review 
The incidence of EPC on rental and sales price has been extensively analysed in the EU using the hedonic modeling 
approach. In the work of Mudgal et al. (2013) the incidence of EPC is more pronounced in selling prices than in rental 
prices. From this study, it should be noted that EPCs appear to have more impact on hinterlands (e.g. Belgium and 
Ireland, with Austria as an exception) than in capital cities. According to these authors, this differential impact can 
be explained by the fact that savings in energy bills are more important in relation to the base price of housing in 
lower urban areas (where housing is cheaper) than in capitals. Also, not always a higher energy rating implies a 
market premium, since in the rental market of Oxford there is apparently a penalty for the best-rated dwellings (-
4% per EPC step). Although the authors of this work recognise the enormous deficiencies of their analysis, since, in 
that city, the older and better located, high-priced stately homes have, in turn, a low energy rating. In general, the 
very poor control of urban characteristics (i.e. accessibility, quality of urbanization and social hierarchy) affecting 
residential values, as studied by Roca (1988) is a deficiency of such work and can bias the coefficients of their models.   
Other studies have not found a linear or continuous relationship between the EPC rating and the prices. Pontus et 
al (2014) concluded that in Sweden housing located in the lower price quartile the correlation between energy 
efficiency and the price is negative, that is, the higher the efficiency, the lower price. Likewise, in the upper segment 
of more expensive homes, energy efficiency turned out to be non-significant. Hyland et al. (2013) find, in Ireland, 
that the impact of an increase in one-step of EPC in a 2-room apartment is equivalent to an increase of 2.3%, while 
in the 3-room and 4-5-room dwellings the increase is smaller and it stands at 1.7% and 1.6% respectively. Fuerst et 
al. (2015), departing from 300 thousand transacted homes in England, have found that the greatest impact of the 
EPC occurs in the townhouses and that in the apartments it is greater than in the detached houses. What could 
suggest several things, among others, that the potential savings in consumption are more important for cheaper 
housing occupied by people with lower income level. 
As seen, there is a great divergence in the impact of EPCs on residential values throughout Europe, explained by the 
important differences in terms of income, energy costs, construction, climatic, and techniques requirements, and, 
perhaps, the importance of environmental preservation. Moreover, as Garcia-Hooghuis and Neila (2013) have 
studied, the way in which the Directive has been transposed has resulted in divergent calculation methods, often 
supported by previous state regulations, which make cross-border comparisons difficult. In this context in Spain, 
there are two pioneering works in the study of the hedonic agenda of the EPC. The work of Ayala et al. (2016) is 
based on sales values declared by a sample of respondents from 5 cities (Madrid, Bilbao, Seville, Vitoria, and Málaga) 
and from an own calculation of the energy rating. It has found that dwellings with “A”, “B” or “C” energy class have 
a value, in the opinion of its owners, higher by 9.8% than those rated as “D”, “E”, “F” or “G”. Marmolejo (2016) uses 
listing prices for a sample of dwellings in Barcelona and finds an over price of 5.11% in the pass from the “G” to the 
“A” rating, or 9.62% if we accept that people perceive the rating scale to be nominal. Both works require a deeper 
study since none of them: a) confirm that asking prices matches willingness to pay of households, b) identify the 
reasons influencing the WTP. This paper moves toward such issues as next discussed.  
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Methodology and case study 
Contingent valuation (CV) is used as a method to extract the readiness to pay of potential home users in the 
Barcelona metropolitan area. CV recreates a hypothetical market for the provision of potential changes (Mitchell 
and Carson, 1989) with the objective that the respondents reveal their DAP. From the theoretical perspective, the 
VC tries to know directly the equivalent or compensatory variation that a consumer would have to do to access or 
renounce the offered change (Soguel, 1996).  In this case, the change assessed is an energy class improvement for a 
standard apartment in Barcelona. The improvement of the energy rating offered represents moving from class E to 
class A. That is, the minimum and maximum class of new homes according to current Spanish building legislation. 
To illustrate the repercussions on the family economy and the environment, the people surveyed were informed of 
the savings in the energy bill and the CO2 emissions implied by the improvement offered. In addition, and unlike 
what the legislation contemplates, the units used were understandable. So energy bill implications were expressed 
in monthly Euros and carbon dioxide emissions in the equivalent km of a conventional family car.  The elicitation of 
WTP followed a semi-open format and irrespectively whether people were willing to pay or not the reasons for their 
answer were asked. The analysis of such responses allows for: 1) identify truly zero WTP and 2) learn about the 
reasons that motivate the positive WTP. After eliminating not valid surveys, the sample is formed up of 265 
households that can be translated into an error of 2.81 Euros/month in terms of willingness to pay at 99% of 
confidence when the total population of the case study is considered.  The survey also included questions regarding 
the sociodemographic profile of respondents as well as their habits towards sustainability and knowledge both in 
terms of energy efficiency in houses and energy performance certificates.  
Results 
The first analysis allows identifying how well respondents know the EPC scheme. In order to learn on this issues, 
respondents were asked to indicate, from a given set of options, the elements (energy consumption -both in the 
operation and construction-, water consumption and CO2) that they thought were taken into consideration when 
determining the energy class of homes.  The analysis of the successes allows identifying the level of knowledge of 
the EPC scheme. On average, the respondents guessed right in 2 of the 4 dimensions, it can be said that only 6% 
know perfectly what the EPC measures (i.e. it is not mistaken for excess or defect in the evaluated dimensions), while 
that 44% have low average knowledge. If the sample is segmented by sociodemographic characteristics, interesting 
findings emerge: the higher the level of education and income, the higher the level of knowledge of the EPC; The 
higher the age, the lower the level of knowledge. Only the segmentation by the level of studies and age is statistically 
significant.  
The very scarce knowledge of the certification scheme of those over 65 years of age is striking. This demographic 
group is part of the residential demand originated by changes of residence, the structure of the home, the 
improvement and the second residence. Therefore, the diffusion of the meaning and repercussions of the EPC should 
be more sensitive to approach people with a lower level of education and older, if it is intended that the decisions 
of these respond to the approach of energy policy. 
From the set of 265 valid surveys, the vast majority of respondents (78%) said that was willing to pay for the energy 
class improvement. Only the 22% was not ready to pay, this latter figure is lower in relation to other CV experiments.   
Therefore, the first conclusion is that an important part of the surveyed population is effectively DAP for accessing 
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energy-qualified housing. Thus, said attribute is seen as one more that, in qualifying the home, is worthy of a 
marginal payment.  56 respondents were not willing to pay, from them: 
• The vast majority (43%) indicated that they distrusted that the EPC scheme was a good indicator of energy 
savings, 
• another 18% said that they already paid too much for housing,  
• and 14% said that their family budget did not allow her to pay more  
• another 14% indicated that the saving in the energy bill was not attractive enough or that the savings offered in 
the energy bill were insufficient, 
• the remaining  11% said not to care about energy efficiency. 
 
These two latter category allows identifying true-zeroing values (i.e people that is ready to pay zero for the offered 
improvement in terms of energy efficiency). The willingness to pay seems to be correlated with the knowledge of 
the EPC scheme. Respondents that declared be ready to pay do better know the EPC scheme in relation to those 
that were not ready to pay. This finding is of paramount importance since it suggests that public bodies must to 
stress the diffusion of the scheme among households in order to achieve a better efficiency on its adoption and 
implications on the real estate market.  
Fig. 1 depicts the histogram in the distribution of declared WTP for those people reveling this information in the 
survey (true zero included).  As seen, the average WTP is set at 30.58 Euros/month payment to be added to the 
normal rent or mortgage payment for the energy class improvement (E->A). In short, people declared to be ready to 
pay a slightly superior amount that the informed saving in the energy bill (30 Euro/month). It is highly probable that 
such information has biased the declaration of respondents, but in this case, this possibility is not identified as an 
issue since such saving is related to the actual energy consumption reduction that could be achieved by the offered 
improvement in the energy class.  
The histogram of Fig 1 also allows identifying a dispersion of the WTP expressed as a standard deviation of 17.79 
Euros/month, which represents a variety of declared values. In the next subsection, the reasons behind such 
variation are explored. 
Finally, the 209 respondents that were WTP argued, in order of importance, the following reasons to do so: 1) saving 
on the energy bill, 2) reducing air pollution, 3) health improvements associated with a clean environment, 4) an 
eventual increase in the value of the home and 5) for being a socially exemplary action. As can be seen, the main 
reasons are pecuniary. However, the conservation of the environment and its repercussion on public health occupy 
the second place. Less clear, however, is the relationship between energy efficiency and the value of housing, in a 
competitive market the prices of homes with higher operating costs (due to their low energy efficiency) should be 
reduced. On the other hand, the prices of the most efficient and able to generate savings in operating costs should 
internalize in the form of a higher price.  
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Fig. 1 Monthly Willingness to pay distribution (true-zero included) for an E->A improvement in energy class 
 
Source: Own Elaboration  
 
Reasons fostering the willingness to pay for energy efficiency among respondents 
 
In order to identify the factors associated with WTP a multiple regression approach is used. In such model, the 
dependent variable is the log of WTP, meanwhile, the set of independent variables is formed from information 
gathered in the survey and arranged in the following dimensions: 
 
1) Sustainable habits of respondents. Comprising the self-assessment of respondents regarding sustainable 
habits in their daily life. 
2) Energy retrofitting priority. Respondents were asked to prioritize retrofits in their housing, separating 
aesthetic form functional and energy-related retrofits.  
3) Motivations to be ready to pay. Respondents willing to pay, as it has been previously explained, were asked 
to state the reasons motivating their payment. 
4) Sociodemographic information. Regarding the age, sex, education level, occupation, net familiar disposable 
income  
5) Knowledgeability of EPC scheme. Measured as previously explained 
 
Table 1 details the results of the model, although its adjustment is very modest (R2aj = 15.4%) it is statistically 
significant (Sig. ANOVA = 0.000). According to the beta coefficients, constructed with the standardized variables, the 
Fuente: Elaboración propia
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main explanatory element of the WTP is the level of income: for every 1,000 euros, that increases the net disposable 
family income, the WTP increases 7%. Next, enters into the model the synthetic indicator of environmentally 
sustainable habits (Med_amb built using a PCA departing from 4 questions inquiring sustainable habits among 
respondents), for each step that the indicator increases, the DAP increases by 4.9%. Immediately, the level of 
agreement with the fact that choosing an efficient house is a socially exemplary action enters, for each step that 
increases that level, the WTP grows by 8.5%. The preference of the purchase tenure regime enters with the expected 
positive sign and with an impact of 15.9%. At the same level of importance appears the justification of the 
overpayment for the savings in the energy bill. Finally, enters the level of knowledge of the EPC and the perceived 
energy efficiency of the current home. It is likely that the latter is an indicator of the level of income since households 
with better economic possibilities live in homes with better architectural features.  
 
Table 1 Regression model to undercover the factors associated with WTP for energy class improvement  
 
 
 
Discussion and conclusions 
This paper is aligned to research exploring declared preferences for energy efficiency in housing. The recent irruption 
of EPC scheme in Spain is an excellent opportunity to study household preferences in a market not used to take into 
Model resum
R Sq R
Adjusted 
squared R
Stimation 
standard error
0,427 ,183 ,154 ,44949
ANOVA
Sum of 
squares gl
Quadratic 
average F Sig.
Regression 9,075 7 1,296 6,417 ,000h
Residuals 40,610 201 ,202
Total 49,685 208
Coefficients
Standarised 
coefficients
B Std Error Beta
(Constant) 1,406 ,332 4,234 ,000
I'm WTP since it is a social exemplary action ,085 ,034 ,161 2,479 ,014
Net disposable income level 7,010E-05 ,000 ,172 2,652 ,009
I'm WTP due the energy bill savings ,128 ,054 ,153 2,384 ,018
Environmental friendly habits ,049 ,020 ,164 2,503 ,013
People willing to buy the house instead of leasing it ,159 ,066 ,155 2,405 ,017
Knowledgeability of EPC scheme ,067 ,033 ,133 2,061 ,041
Perceived nergy efficiency of current home ,100 ,050 ,129 2,008 ,046
Source: own elaboration 
Non standarised coefficients
t Sig.
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consideration this factor. In doing so, a contingent valuation study applied to home users in the Barcelona 
metropolitan area is applied.  
Results suggest that EPC scheme is poorly known among home users. In part, this finding is not surprising, since the 
transposition of the Energy Performance of Buildings Directive was abruptly precipitated by the judicial demand in 
the European Justice Court produced by the late adoption of the EPC scheme in Spain. In short, EPC and associated 
labels irrupted in the real estate market without any informative campaign explaining its purpose, meaning of the 
units and implications of energy efficiency.  The results of our research suggest a correlation between the knowledge 
level on the EPC scheme and the level of education and age of respondents. Which in turns, have important 
implications for public policy, since less educated people, associated with low-income households, do not sufficiently 
understand the EPC scheme when at the same time, this segment of the population would best benefit from energy 
bill savings associated to efficient homes.   
Not surprisingly, the average willingness to pay approaches to the energy savings implied by the improvement in the 
energy class offered. This finding, far from be a deficiency of the research design, signals that when consumers are 
clearly informed on the economic implications of energy efficiency in homes, they do react by offering a 
correspondent payment premium.  
Finally, willingness to pay is not randomly distributed among respondents; it seems to be associated to the income 
level, to the fact that the consumption of efficient homes is perceived as a socially desirable action, and the 
environmental friendly habits. On a second extension, are the factors associated with the savings in the energy bill 
as well as knowledgeability of the EPC scheme and even the perception of the energy efficiency of the current home.  
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